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(54) DISPERSION SHIFT OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dispersion shift optical fibeKDSF) 
reducing a non~linear effect, a bent loss and a dispersion slope at a time by 
specifying an effective sectional area, the bent loss, the dispersion slope 
and a cut-off wave-length. 

SOLUTION: This fiber is the DSP that wavelength dispersion is nearly zero, 
and isn't zero in a wavelength 1.55 |im band, and the effective sectional 
area is 65-120 |jm2. and the bent loss is 0.1-100 dB/m. and the dispersion 
slope is 0.07-0.14 ps/km/nm2. and the cut-off wavelength is a value always 
becoming single mode propagation in its wavelength band. In order that the 
DSF is provided with such a characteristic values, when a diffractive index 
of the first ring part 2 arranged concentrically around a core part 1 is 
defined as n1, the refractive index of the second ring part 3 as n2, the 
refractive index of the third ring part 4 as n3, the refractive index of a clad 
5 as n4 and the refractive index of the central core part 1 as nO, what is 
necessary that the DSF is provided with a refractive index distribution 
shape being n0>n2, n2>n1. n3>n$4. 



ifth 



m 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2000 Japanese Patent Office 



http://www1 .ipdl jpo-mrti.go jp/PAl /result/detail/main/wAAAa1 8354DA41 0293225... 2001 /01 /26 



ma^mffff (jp) 



(12) i& ^ 1^ ^ ^ (A) 



#01^10 -293225 

(43) 7^10^(1998)11^4 5 



(SDInta* 




F I 




G 0 2 B 6/16 


3 2 1 


GO 2B 


6/16 3 2 1 








m^(Dfk3 OL (^ 6 H) 


(2i)mKs^ 


1$H¥9- 103692 


(71)tHaA 


000005186 












¥«9^(1997)4^21B 




JlCS^KDRE>Mi 1 TS 5 # 1 # 






(72)5eM# 










^3lBWE»ipA»51440#ffl w3CS?t!7v 














(72)5H8« 










=paMMfe&*/«fi44o»«i «tsc^7-:^ 














(72)a5W« 


mm 








=f3K«M6iTeA«1440S» »iC^7>? 














(74)f^aA 












(5« [mnoi'&mi 









(57) imm] 

0 d B/m. 5>ffi:;^n— :7':d5 0. 07 — 0. 14ps/ 



;r-- 
A3 



-1- 




1 

5 - 1 2 0 M m2 -Cfo I? . ;6^oft Jf a^;5? 0 . 1 ~ 1 0 

0 d B/mT*fo«9 . ^^o^ffiC><.a— y;d5 0. 0 7 — 0. 

1 4 p s/km/nm2T*fe>9 . t>^^i3 V:tyt^^t^ 
1 . 5 5 /i m^tCiDl^Tffi't^v-Vi/yU^ 0- Kfeagir/^ 

^ay^-^r^^, rolls y >'^a5(7):5l^i^tr^(tb;fLf^ 

n r /i-^ ^-t ^ t> CO r-fc ^ w ^ ^#ji5[ ^ -r ^ ^ 
^ 2 b . ^ 2 y ^^a5<^^^^ 2c. msv i^^^<d^ 

b/a^l. 5T% ;0^o (c-b) /a ^5. 0 T% 
o (d-c) /a^5. OT*fc^r i:^1#m<t-r55>» 

[000 1 ] 

« i ft n - U ^ CO 

[0 0 0 2] 

^hXh^mM: 1 . 5 5;/ m»r-£OSS5>»ffi;0^ tSt^if a 

-/UK^ (iUT. MFD^hl&fB-r^o ) t^m'Fiz^\^^t 
ffi V ^/u^- K3t :7 7- ^ /^tcit-^nj^M F D (i/h ^ 

m^. m^\:£mmm^^j:^\z;^^xi^. i^mi^mm^i^ 




(2) 4^^^1 0-2 9 3 2 2 5 

2 

[0 0 0 3] t:i^Xi¥m^^^<D±^^\-t. m/K 
ef fT-^^tt^o r r-Cn2li*y'r>r^<0*llJF^@ 
Sr^. Ae f f (13fe7r>r^<to^a»f3aar*fo>5o #«l 

<r>^^h^fL^^ Ae f f <-r5w^;d5i£^^g^ne 

— D S FtCiott^Ae f f ^MFD^(D^(Z 

Aeff=k-7r/4 - (MFD) 2 
70 [0004] ±faH^^<oMlE^i& k (i, pg^MMSr^ 
55^^^^-r6DSFT*(i. IJirO. 9 4 4-C-^(D^t^ 
i:Sw^;^?^^$t^TV^^o Lfc;65oT. Ae f f 
# < "T 6 tCtiM F D # < f ^ r i ^ 

■^rOMFDti^S //mi:Jit£-^T*fcScOT% Ae f f 

^i^^<'t^:Lh\tXt'f. \^1t.ii^oX^mm^^^^ 

[0 0 0 5] roPp^S^^r^^-r^fci^). ^m^A*i. 
5tet-i|^^^7 - 2 3 1 9 1# (¥filc7^2^ 1 0 B tb 
20 m) ^^^LTV^^, r(^5fetT^l^fl. 5 5// 

T. ffliE^.i5c;d5^0. 9 5-0. 9 7 <b < /<f <9 . /i^ 
oMFDt>^7. 8 — 8. 6 M m(7)fB^i$or il^/^ 
19. rixt:iJ:oTAe f f ;d5:^t </^'9. I^^ff^a*;^^ 

^^CifooTli. Ae f f ^li;^T'#^?iJ^(i3i>^t>co 

mb^^^t^n^x^^tL. 

30 [0 0 0 6] :*:W^Ati. ^b\^Ae f f ^At < i"^ 
fzi^{C, 4#M¥8-2 1 5 7 0 7-^ (¥^tic8¥8>g 1 5 

mst^^-fcfc^i-. t^'C-^^rraj 1 1 rco^'^L^^r 

rai it^hmthx^i^htifzmi^m<Dm\^^v>i^=^r 

Kl 3 ^'b=iTmi 1 ^ y Vi/^iTSSl 2 t(D 

y V^^=rr§i5l 2C0^^$r2 b ^ y >':/nTSfi51 2 
40 COm^\^t\-.fzt^\C^ b/a^l. 5T\ yb^Ow/a 
^0. 5 i: tf'^L^^'TaJl 1 Kl 3 

^^I^A 1 iocfcUty l^i^^iT^l 2t^'7^yV \ Zt(D 

^mmm^^2^m'K'^^^^t\^x.^. i. 5 5//m 

L:d^t>ft(fa*0/h^V>D S F Z. t j55T*# ^tW 

0 h<OX^ho 

[0 0 0 7] X^t^X^t^t^h. ^<09tn^m<0US¥X 

li. Ae f f %:±^< \.xi^wm^^^^<ir^t. & 

50 m-^(Dmm^^x.tim^\a'i.. ^m<o^^^mii^^^o mz. 



-2- 



(3) 



|5p 10-293225 



Ae f f 25^7 0 Mm2SgTMt5)^®:^n-:/255 0. 

I 2 p s/km/nm2^gt?fo^25^ A e f f 25> 8 0 
um^m^X^n. 55^»;^n-r^j5SO. 15ps/km/ 
nm^eSlC. Ae f f 1 0//m2SS[-e(i. 0. 1 
7 p s/km/nm2S^|:::^T*Ji^LTU^V\ 

[0 0 0 8 1 

I I i^lfiit L/bD S F r <!: ic^6o 
[000 9] 

5 5 ^zm^(:lioV^r. &S5>®c;65|5»r-^n T-fcoTif n 
-C(1/<C<. W5a^Ea^>6 5-1 2 0 Mm2T*fe>9. ft 
tfa^^^d^O. 1-1 0 0 dB/mT'^"9. 
;d5 0. 0 7-0. 1 4 p s/km/nm2r*fc*? . :y 

[0 0 10] 

ffiffl&Sl . 5 5 Mm^d^DV^T. n 
T'feoTif t:iT*H;^^<. ;^i^o^a^®aAe f f 6 5 
~1 2 0/zm2-T?fo'9. ;e)^oftfrfM*;650. 1 — 100 
d B/mT*fot9. ;0>o^tS:;:^D— T'jiiO. 07 — 0. 1 
4 p s/km/nm2T*fc>9. ;i)^o:^7 :y h 

^C0T*fe6o ^Ct;ii^V^T. -^^26:1:1. SS^m^^ 
fi. 1 5 2 0 n m;5i^b 1 5 8 0 n mCD^MMi^^t^ 

ffl^SS^^;l:^b^V^TS:^5^SS:fi/!»5- 5-+ 5 p s/nm • 
kmco®Hto:fe^r^^m5:d5. iR:^^tS:flt;65 o p s / 

KS^J'^ffijd^O p s/nm • kmT*fo5<i:. 4 ^fe^il'^ 

[001 1 ] ^ti. Wa^S^A e f f (1. TiaS^.^ 
T-^^$tl.6t>C0T-fe^o fttfil^ti. 5 5/z 

mX'fttf^ (2R) t^2 0mrii(D^W<Dm.^mbh<Dt 
-r^o :X J I S^TttiCC I TT(D2m 

(nm) ^WlC&g:9^t{cM (ps/km-n 

[0 0 12] 
[Sll 



2n; 



'f-r\E(rtdr]' 



r\Eiir)\'dr 



V : E(r) : r t:®mi^^ 

[0013] r(^J:9^<?4#tt^^iffifc-r*:7T-r^<Ji. 
4¥mmm^ t ffl tf a* ^ :^ n - ^^i? ^ t> tc/jN ^ V ^ D 
S F ^ ?:e -So A e f ft^65 II ^mX\^i¥BW^i0}^ 
JO (7)(g:JSd5-h55^T**tnt < . 1 2 0 /i m2 tjCOIill 

0 0 dB/m^8x.S^. DS Ft^^7i^/<t^*l:iJ:oT 

-5;^*^, 0. 0 7 p s/km/nm2il^ii^/^<9. 0. 

1 4 p s/km/nm2^i8x^^. fi:i:#fiii{t v-:^ 

[0 0 14] ;*:^^c^DS F;i5roJ: 5^Jr#t4fii^Wi- 
rcOtfi.L>:=rr^l CO^jltriH^l y >'^^2;65^tt 

btt. r£7)^i y v>/a5 2c7)i5i^i^t;in^2 y >^^a5 3^5 

'b^m^Mm^thX\^^^o rrT\ ^I'L^^^raJi o@iff 
^^no, ^1 y >1^^2(Dmmm^n^. m2v 

h* 5<Dj^^^^nA tir^ ts no>n2T\ n2>ni 
"e, n3 < n4 ^ ^'cCoTV^^o 

[0015] ^fz. m 1 (T^^r^ y r 4 MC:}3\^'^X . 
=irUl h^vv K5^0it®5f*M^Al. mi y V 
^n2h^y^yY^ OitSlFf^^^A 2 . ^2 y 
SB3 K5 ^c^W:Ja*r^^^A3. ^sy^^gP 

40 4 K5 i:<7)itfatFf^^^A4 i:-r6^. Al 

(i. 0. 5 — 2. 0%. A2/A 1(1-0. 5 — 0. 

5. A3/A1H0— 1. 0. A4/A1H0- 0. 

5 <^)®a^ ^tU6a 

[0 0 1 61 ^bd. W,2(D^^^^^m^. micoyny 
7^MZi^\^^X. tf'L^=rTSi51(7)^S^2 a. ^1 y 
:/a5 2 0^@^2b, ^2 y >'^g!53t7)^^^2 c. ^ 
3 y V>/gl54CO^@^2 d b/aHl. 5- 

6^$n. (c-b) /aHO. 5i^T. »^L<H 
0. 5 — 5. O^^tL. (d-c)/aHO. 5^T. 
50 $f^L<fiO. 1-5. O^^n^o b/a;d5l. 5^ 



-3- 



(4) 



10-293225 



±C^o (c-b) /aTi^O. 5*iSTMiAe f fte:*C 
-c) Xa2i50. l^mX*^'X:fJ h:ty&S:^M&S:m 

Ae f f cDM^::*e#< \.Xh^Wii^^--^^il&<^^^ 



* [ 0 O 1 7 1 LT, ±iE(^^'^^ 
Al. A3/A1. A4/A1. 
a. (d-c) / a^±i&<Dmm 

±i^<D!}^\^^mfc-r^mm(Du s 

y (;i c) . Ae f f 

70 [0 0 181 
[^1] 



Al. A2/ 
b/a. (c-b) / 

X^hti^OSF(D:^ 



b/a 


(c-b) 
/a 


(d-c) 
/a 


A 1 

[%] 


A2/D1 


A3/A1 


A4/A1 


Ac 
[mm] 


Aeff 


[dB/i] 




2,65 


1.20 


4,15 


0.60 


0.00 


0.50 


-0.09 


1.67 


81 


25 


0.115 


2.30 


1.50 


4.20 


0.60 


-0.09 


0.42 


-0.09 


1.67 


78 


15 


0.113 


2.50 


1.10 


0.90 


0.59 


-0.02 


0.50 


-0.08 


1.62 


78 


48 


0.109 


2.40 


1.00 


1.00 


0.58 


-0.03 


0.50 


-0.09 


1.50 


71 


42 


0.099 


4.00 


2.00 


4.00 


0.73 


-0.08 


0.30 


-0.13 


1.62 


97 


91 


0.139 



[0 0 191 mit^hmm^ti^^o{c^ ^^<y:^—^ 
(Dni\^^^t^^o:>%^^t>^\^^^x. ^mt-^^m^^ 

x^<nm'&^'nb ^b\^\^fz.\><DX^^. ^LT. t^t^ 

(nxtr>^:LhnMb%X^fS-^^o 
[0 0 2 01 ;*:^?^coDS FicSboTti. %fiW^o:>^ 

<?]]^, /6^oAe f f <-r^^ ^ 

>^^0. 1 4 p s/km/nm2jl^Ti:^^r 

[0 0 2 1 ] ;^^^(DDS Fti. il^£DVAD^/cf <t*l- 



y K- y ^ v' y t;i J: o r . 

^1 y Vi/^2. nay :/^|Fli4ioJ:U?^^:y K5ti^ 
y ^fc(i:7 K-^v- y:;?7^-r6ritr:j:oT 
f^fife^n-So [ilit;i^i-:^n^r>r/^T*(t. ^2y>->/ 

[0 0 2 2] (121^. i^^V^<DV>%F<n^V^'7r^^^(^ 

[0 0 2 3] 
^0 [^ 2 1 



-4- 



(5) 



0-293225 







Aeff 


atl558nii 




78.7 


MFD 


atl558ni) 


[^■] 


9.89 


Ac 


(ZD) 


[All] 


1 . 70over 


uil *y 


atl55ana.20<^ [dB/n] 


7.93 






[/im] 


1566.24 




atl552nii 


[ps/kn/nn] 


-1.51 




atl552nB 


[ps/kn/niD^ ] 


0.106 




atl552.0nii 


[dB/n] 


0.208 


eS^Sfc [ps/V"kil 


0.123 



[0 0 2 4] 11^2] ^m^(DusF<Dm^yr-<^«ommy^y 



CO 1 . 5 5m ui^X'(D%m^^'¥m\^X.^^^^^\^MJo 



2"-% 1 y V-^SP 

3"-^2 y 

5 --^^!y K 



[132] 



5 

4- 



— \ 



rA2 



A3 




-5- 



(6) 



10-293225 



ims] 



At 



II 

2t 



12 



3 



(72) mm m- 



-6- 



